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Summary 
Spittlebugs (Hemiptera: Cercopidae) are the major production limitation for Brachiaria grasses 
(Urochloa spp.) in the tropical America. Incorporate host-plant resistance to new hybrids is the 
most cost-effective and sustainable solution to overcome the great losses caused by this key pest. 
Identifying regions in Urochloa genome associated with resistance to Aeneolamia varia nymphal 
attack, would allow to develop genotyping tools (e.g., molecular markers) that contribute to the 
hybrid’s selection in Urochloa interspecific breeding pipeline. Leaf tissue was extracted from 315 
genotypes from the three biparental populations constructed for QTL analysis. These samples 
are kept at -20ºC, to be lyophilized and shipped for genotyping through RAD sequencing. 
 
 
Genotyping of Urochloa interspecific populations for QTL analysis 
 
To determine specific physical locations of causative factors associated with the expression of 
quantitative traits, a mapping population (Br15b) was obtained from the cross of four sexual 
parents (Sx14/0808, Sx14/0793, Sx14/0123, Sx14/1042) and an apomictic founder parent 
(CIAT/606). The sexual parents were selected of the tenth recurrent selection cycle of Urochloa 
interspecific breeding program for its antibiosis and tolerance to A. varia nymphal attack. 
Conversely, the founder parent CIAT/606 is susceptible with low tolerance to A. varia nymphal 
attack. This multiparent mapping strategy allow to reshuffle the genome of the founder parents 
causing segregation of loci in the population (Buckler et al., 2009) and, consequently, higher 
resolution in mapping. Progenies derived from the cross of each sexual parent and the founder 
parent are referred as family, so Br15b population is formed by four families (Table 1) that were 
sexually propagated from seeds and grew under greenhouse conditions. 
 
 
Figure 1. Founder parents (Sx14) of Br15b population 
 
 
Table 1. Br15b population construction. 
Family Number of hybrids 
1 (Sx14/0808 x CIAT/606) 120 
2 (Sx14/0793 x CIAT/606) 120 
3 (Sx14/0123 x CIAT/606) 120 
4 (Sx14/1042 x CIAT/606) 120 
 
Restriction-site associated DNA sequencing (RAD-seq) is a standardized methodology that uses 
Illumina technology to identify and score thousands of polymorphic sites distributed randomly in 
the target genome (Davey & Blaxter, 2010; Díaz-Arce & Rodríguez-Ezpeleta, 2019). Thus, it is 
widely used in species with limited sequencing data (i.e., non-model organisms) (Díaz-Arce & 
Rodríguez-Ezpeleta, 2019). In biological databases (NCBI and EBI) only two complete genomes of 
Urochloa ruziziensis are available, so RAD-seq is an effective approach to obtain genotypical data 
for Br15b QTL population.  
Materials and methods 
On 2020 and 2021, DNA samples of 50 hybrids of the first family (Sx14/0808 x CIAT/606) were 
genotyped in the Earlham Institute, along with the two resistant checks CIAT/36087 cv. Mulato II 
and CIAT/6294 cv. Marandu. In 2021, leaf tissue from 336 hybrids and the founder parents (Table 
2) were sampled and kept at -20ºC until the lyophilization process. Samples consisted of four or 
five of the youngest and healthiest expanded leaves of the plants (Fig. 2). 
 
Figure 2. Tissue sampling of the youngest, healthy expanded leaf. 
Table 2. Number of samples per family for RAD-seq. 
Family or genotype Number of genotypes sampled for RAD-seq 
1 (Sx14/0808 x CIAT/606) 70* 
2 (Sx14/0793 x CIAT/606) 120 
3 (Sx14/0123 x CIAT/606) 120 






* 50 genotypes of family 1 were previously genotyped. 
Each sample was collected in a kraft coin envelope with 33/8 x 6” dimensions previously tagged 
(Fig. 3) and immediately placed in a cooler, preventing the humidity by putting the envelopes 
inside a plastic bag. Once 50 samples were collected were taken to the laboratory and preserved 
at -20ºC.  
 
Figure 3. Envelopes for the samples. 
Expected outcomes 
1. Lyophilize the 341 samples for DNA extraction and RAD-seq and ship to the provider 
(Floragenex). 
2. Obtain and process the raw RAD-seq data. 
3. Associate genotypic data with phenotypic data to identify QTLs associated with Urochloa 
interspecific resistance to Aeneolamia varia nymphal attack. 
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